INTRODUCTION
Teaching anaesthetics in the operating theatre is only desirable if it does not entail distraction from patient care. Although the patterns of tutor attendance in the operating theatre are obviously going to affect the availability of opportunities for teaching, the assumption has generally been made that the trainee is capable of interacting with a tutor without his other duties being impaired. This study investigated whether the patterns of behaviour displayed by a trainee administering an anaesthetic are altered by the presence of a tutor in the operating theatre. The typical patterns of behaviour in each case are described.
In previous papers it has been proposed that any interaction between a trainee anaesthetist and his tutor must not interfere with patient care and vigilance , and that there are appropriate times when teaching may proceed and appropriate behaviours one should employ as a teacher . These earlier conclusions were supported by reference to a limited number of cases but conclusions based on a limited sample do not always allow useful generalizations to be made. Generalizations which are based on large numbers of observations will ensure a high degree of reliability, but will only be valid if the observation categories themselves are clearly defined. The study reported here is based on a sufficiently large sample of observations to enable interpretation and generalization to be made in a much more deliberate and conclusive manner.
METHOD
Activities of trainee anaesthetist in the operating theatre were placed in one of the following categories:
Patient oriented
General patient care (e.g. estimations of skin colour and perfusion, checking pulse or blood pressure) and procedures (e.g. intubation, caudal injection) were included in this category. Also included was the period immediately after surgery before the patient was wheeled from theatre since the continued vigilance of the trainee anaesthetist is required until the patient has recovered satisfactorily from the effects of the anaesthetic.
Apparatus oriented
This included such items as the recording of data, adjustment of equipment and preparation of injections, and also those occasions when the trainee anaesthetist was concentrating on monitoring equipment.
Other
Some of these items relate to patient care !e.g. as~essment of the stage of surgery, giving mstructIons to other staff) and others are distractors (e.g. social talk or attention directed to extraneous things or activities). This category covered a range of activities including adjusting the position of the patient or lighting, scrubbing up, giving or taking messages through an intercom system and reading the patient's record to the surgeon.
Tutor oriented
In those anaesthetic procedures during which a tutor was present for part or all of the time, tutor oriented time was recorded as a separate item.
The pilot studies involved several observers and there had been a high level of agreement on the placement of activities into the above categories. Considering the constraints on an observer in the operating theatre it was decided that the presence of only one observer would be less obtrusive.
An observer was trained to record the times that the trainee anaesthetist spent within each category, based on observations of his principal direction of gaze, posture, conversations or involvement with other individuals or equipment. Comments of these activities were noted on the recording sheets and checked for consistency of interpretation when the procedure times were analyzed. In this way both the validity and the reliability of the observations was maximized (Dunkin and Biddle 1974) .
Fourteen trainee anaesthetists were included in the study. Fifty-four anaesthetic procedures were observed in which a tutor was present in the operating theatre for all or part of the time, and fifty-seven when a tutor was not present at all. This allows comparisons to be made between the behaviour of the trainee anaesthetist where there was at least some opportunity for teaching and when there was none. The times at which the trainee changed from one category to another were recorded, and the time spent in each category was calculated for each anaesthetic procedure.
RESULTS
The length of the procedures observed in which the tutor was present ranged from ten minutes to 131 minutes, and those in which the tutor was absent was from ten minutes to 129 minutes. The average time the trainee anaesthetist spent in the patient oriented, apparatus oriented and other categories for both the tutor present and tutor absent samples are shown in Table 1 . The average total time for each sample is also shown.
When the findings with the tutor present and the tutor absent are compared, the t-values show there are no significant differences in any of the behaviour categories. To be able to conclude from these results that there is therefore no difference it is necessary to investigate the possibility of making a Type II error of interpretation, i.e. the probability of saying that there is no difference when there really is. On the number of cases in this study the chance of there actually being a difference (even though we have not found one) is less than one in a hundred, (Cohen 1969) .
When the tutor was present the time the trainee spent in interaction with him is shown in Table 2 . The proportion of time that the tutor was present in the operating theatre varied from 100% (on seventeen occasions) down to as low as 4 ·39% in one case with an average of 54·33%. The actual times that the tutor was present are also included in Table 2 . Pearson product-moment correlation coefficients were also calculated between the" patient oriented" and " apparatus oriented" categories and the total length of the anaesthetic procedure for both the tutor present and tutor absent conditions. These correlation coefficients are given in Table 3 , each shown with the 95% confidence intervals.
TABLE 3 Correlation Coefficients between Patient and Apparatus Oriented Activities and the Total Time of Anaesthetic Procedures when Tutor was Present or Absent
Patient oriented with total Apparatus oriented with total
Tutor Present Tutor Absent
The confidence intervals indicate that there is a 95% probability that the true popUlation correlation coefficient will lie within the indicated interval (Rays 1963). The coefficients given as . 66 and ·74 indicate a medium degree of interrelationship, whilst the ·89 coefficients are high.
DISCUSSION
There was no statistical difference in the average lengths of the anaesthetic procedure observed in the two conditions, i.e. when the tutor was present or absent. The three behaviour categories common to both conditions further reflected the same trend:
(a) the amount of time a trainee anaesthetist spent on patient oriented activities did not alter when the tutor was absent from when the tutor was present;
(b) the amount of time a trainee anaesthetist spent on apparatus oriented activities did not alter when the tutor was absent from when the tutor was present: and (c) the amount of time a trainee anaesthetist student spent on other activities did not alter when the tutor was absent from when the tutor was present. These findings show there is no decrease in the amount of time that a trainee anaesthetist devotes to duties related to patient care when the tutor is present compared with his usual activities when the tutor is not in theatre for any part of the procedure. Thus one can argue that if vigilance is not being affected and the tutor's presence does not influence the length of the anaesthetic procedure or the trainee's routine activities, then teaching can be carried out in the operating theatre without any decline in patient care.
As previous observations have shown , the time a trainee spends on the patient oriented category is dependent on a wide range of factors. The tenuous relationships between the patient oriented activities and the length of the anaesthetic procedure is supported by the medium sized positive correlations found in both the tutor absent and tutor present samples. The proportion of time spent on patient oriented activity varied from thirteen to eighty-eight percent, with an average of thirty-four percent.
The proportion of time the trainee spends on apparatus oriented activities appears to be relatively consistent, varying in the present study from ten to forty-three percent with an average of twenty-six percent. The high correlation coefficients for both tutor present and tutor absent samples confirm this consistency. This shows that there is a reasonably stable proportion of the procedure time which the trainee devotes to the maintenance of equipment, recording of data and related activities.
These findings emphasize the need for the tutor to be sensitive to what is required of the trainee during each procedure. Typically the tutor is present for only slightly more than half of the available time and interacts with the student for about one-third of that time. This interaction time will only be used appropriately as teaching time if the distinction between the Phase I (induction or period of rapid change) and Phase II (steady state anaesthesia) is recognized and the teaching topics organized accordingly . Teaching can clearly be an appropriate activity in the operating theatre, but requires careful planning and a realistic coordination with the trainee's other responsibilities.
